The Efficacy and Safety of Sendai Viral Reprograming of Mouse Primary Cells Using Human Vectors.
Induced pluripotent stem cells (iPSCs) remain a promising approach to target diseases with a loss of functional parenchyma. This technology comes with a number of concerns for clinical applications, including teratogenic potential and genomic instability. Here we focused on evaluating the safety of cross-species Sendai viral reprogramming, as well as investigating the transcriptional dynamics during reprogramming and differentiation. We established that Sendai viral vectors carrying human Oct4, Sox2, Klf4, and c-Myc (OSKM) could produce mouse iPSCs free of transduced viral materials. Gene expression analysis revealed an efficient silencing of the virally-introduced human pluripotency factors and upregulation of the endogenous pluripotency network over time. In addition, single cell gene expression analysis of proof-of-principle-derived cardiomyocytes revealed distinct expression patterns indicative of subspecialized cardiac cell lineages. Moreover, our results demonstrate the importance of monitoring genomic aberrations before any clinical or preclinical applications, as we detected a high prevalence of chromosomal instability. Taken together, we demonstrated the successful use of a clinically germane method to reprogram terminally differentiated mouse cells and their potential to generate specialized cardiac cell types. Additionally, our results suggest a plasticity of OSKM to reprogram more divergent species and provide a new application of an established reprogramming approach.